Abstract. The article analyses the candied fruit market in Ukraine and describes the main technological operations pertaining to processing of non-traditional candied products -celery and parsnip roots. Darkening of the roots surface caused by the enzyme oxidation is one of the problems arising when processing white roots, which leads to worse marketable condition of the product. To prevent darkening, the developed technology provides for soaking raw material in 1% citric acid solution immediately after peeling. To improve the diffusion and osmotic processes and to soften roots before boiling in sugar syrup, the steam blanching has been applied. The constructed Gantt diagram proves that the developed technology can shorten the candied fruit cooking period. The biochemical indicators of the obtained new products have been studied. It was established that the candied fruit possess the appropriate physical and chemical indicators and original organoleptic properties resulting in a demand by consumers. The results of the taste evaluation of the experimental specimen confirmed a high quality of the products.
Introduction
The food industry of Ukraine increases output of sweet products rather dynamically [1] . Candied fruit made of non-traditional raw products such as white roots used for cooking desserts is a promising direction for extending the product range, upgrading their nutritional value and improvement of the organoleptic indicators of such kind of products.
Spicy taste and peculiar flavour of celery and parsnip roots are due to a high content of ether oils (to 0.5 %) which include octyl ether of oleic acid as well as the ethers of propionic, heptylic and butylacetic acids. Flavours of these raw materials: alcohols, ether oils, volatile acids and aldehydes contribute to special peculiar odour and evoke human organism, including appetite [2] .
Besides good taste and flavour, the celery and parsnip roots as well as the dishes cooked on their basis possess such health-promoting properties as digestion improvement and better food consumption, awakening of appetite, diuretic action, strengthening of blood vessels and immunity reinforcement, support of the respiratory system performance and restorative effect [2] .
The existing methods of candied fruit production are characteristic of long lasting processes, particularly of blank boiling, considerable energy consumption, loss of vitamins and other biologically active agents. It is possible to shorten the raw material processing time by implementing new processing methods that allow of reducing consumption of resources for Volume 10 Issue 2 / 2016 candied fruit production and enhance the ready product quality.
Problem statement
Candied fruit product range in Ukrainian market is limited and presents, basically, the products made of fruit and berries. Besides, some of them contain artificial colouring agents that make it impossible to refer them to the healthy foods category. As prices of candied fruit are high, a wide circle of consumers cannot afford it. Therefore, production of such a dessert out of a non-traditional raw material that is cultivated in Ukraine make it possible to enhance the range of candied vegetables of domestic production. The existing techniques of cooking such products are lasting and necessitate rigid processing modes; that is why it is desirable to apply such a processing technology for making ready products, which leads to preservation of nutrients.
Review of literature
Candied fruit mean those products that are made of fruit, vegetables and berries saturated with sugar and/or natural sweeteners added or not added with edible acids, flavours and colouring agents, dried, dusted with sugar powder or glazed [3] .
Candied fruit are classified according to the used raw material, shape and method of use, and is shown in Fig.1 
Fig. 1. Candied fruit classification
It is evident from Fig. 1 that the widest range of candied products comprises the traditional domestic raw material, the most popular vegetable raw materials being watermelon, carrots, marrows and beetroots. The Volume 10 Issue 2 / 2016 use of these products is also diverse: they can be used as an individual dish or as fillers of various food products and for their decoration [4] . Fig. 2 describes the candied fruit market distribution in Ukraine by segments according to the used raw material.
Fig. 2. Candied fruit market in Ukraine in 2015 -2016
The diagram indicates that the share of candied vegetables comprises 16 % only. As distinct from candied fruit and berries, candied vegetables contain more fibres required for digestion. Such products contain proteins, cargohydrates, potassium, calcium, phosphorous, magnesium and vitamins А, С, В 1 and В 2 , РР.
Due to high concentration of sugar, candied fruit are well storable. The surface layer of the ready product prevents overdrying and spoilage by microorganisms. It also preserves the inner structure and the chemical composition of the product close to their initial condition [5] .
Use of celery and parsnip roots makes it possible to produce candied fruit almost throughout the year beginning from October -it is particularly important that this raw material can be processed in winter [6] .
The above described data preconditions topicality of development of the candied product technologies with the use of the non-traditional raw materials [7] .
The method of making candied products [8] that includes preparation of fruit-and-vegetable raw material followed by boiling in a fruit or berry juice (with 70 % content of dry substances), separation of raw material from the liquid phase and drying is known. A drawback of this method is a long time required for boiling candied products in the concentrated fruit or berry juice for 4 hours. Preparation of such concentrated juices increases the ready product cost of the ready product while the lasting thermal treatment (boiling for about 4 hours) reduces the nutritional value of the product.
There exists also a method of candied beetroots production [9] that provides for washing roots and their thermal treatment with the aid of high-frequency heating at a specific power rating of 450 -500 W/kg during 18 -25 min. The processed roots are peeled and cut into lumps, afterwards they are electrochemically activated in the anode zone of the activator until reaching рН 2.0 -2.5 at water duty 1.0 -1.5. Then the roots lumps are boiled in sugar syrup, separated from the syrup, dry a bit and powdered with sugar. The resulted candied vegetables are dried until their moisture content reaches 14 -17 %.
Application of thermal treatment by highfrequency heating and electrochemical activation require additional equipment for the enterprise engaged in production of candied fruit which results in higher cost of the final products and lengthens the candied product preparation period, besides such candied products have low nutritional value.
As follows from the review of literary sources, the candied products made of non-traditional spicy and aromatic raw materials, except ginger candied products (Fig 2) are not present in the Ukrainian market and the known roots processing methods have a number of drawbacks.
Main part
This paper was aimed at developing a technology of candied white roots, namely, the celery and parsnip roots, which widens the range of such products that acquire original taste and high nutritional value.
The chemical composition of candied products depends both on the raw material used and on the production technology.
When processing white roots, namely, when making such mechanical operations as peeling, cutting and shredding the raw material becomes darker which influences considerably not only organoleptic properties of ready products but also leads to a loss of their nutritional value because of the redox enzyme action Volume 10 Issue 2 / 2016 which activity becomes higher in the presence of ambient oxygen.
Therefore, in order to reduce losses of nutritional substances and improve the organoleptic properties of dishes based on celery and parsnip roots, it is advisable to apply certain techniques aimed at inactivation of such enzymes as polyphenol oxidase, ascorbate oxidase and peroxydase [10] .
To preclude darkening and stabilize colouring, a technology has been developed that provides for soaking whole roots in 1 % citric acid solution at once after peeling. To facilitate diffusion and osmotic processes as well as to soften the raw material before boiling in sugar syrup, steam cooking was applied which, in its turn, made it possible to preserve water-soluble vitamins and other biologically active agents.
The developed technology for producing candied celery and parsnip is shown in Fig. 3 .
White roots Sugar
Sorting Sieving Duration of the candied product technological cycle was analysed with the aid of the constructed Gantt diagram (Fig. 4) .
These diagrams indicate a reduction of the candied white roots technological process by the developed technology due to shortening the boiling time to 30 min.
Analysis of the biochemical composition of candied celery and parsnip confirms their high nutritional value (Table 1) .
The data supplied in Table 1 indicate that there is more vitamin C in candied celery, which is due to their initial content in the raw material. This vitamin is an indispensable component of the human ration, it is an antioxidant and a good restoring agent. On the contrary, there is more thiamin the candied parsnip. It is known that this water soluble vitamin participates in the carbohydrate, energy, protein and water-salt metabolism, and produces a regulatory action on the nerv-Volume 10 Issue 2 / 2016 ous system. Deficiency of thiamine in the organism leads to accumulation of lactic and pyroacemic acids in muscle tissue, it results in a disturbance of the acetylcholine synthesis and deterioration of the nervous, cardiovascular and digestive systems [11, 12] . Candied celery roots contain almost 1.5 times more phenol compounds than the candied parsnip roots. They play important part in metabolism and are of great practical significance. The majority of phenol compounds are antioxidants. Their antioxidant activity is due to two factors: phenol compounds fix heavy metal ions in stable complexes thereby depriving the latter of catalytic activity; they serve as acceptors of free radicals that are being formed at auto-oxidation. These substances participate in the oxide phosphorylation and influence activity of a number of important cell enzymes (including the digestive enzymes) and possess pronounced anticancer properties due to their antioxidant properties [13] .
Fig. 4. Gantt diagram
Among the studied mineral substances attention is drawn to the mass fraction of iron (there is 2.67 times more iron in the candied celery roots) which participates in blood formation, breathing, oxidation, redox reactions and immunobiological processes. Iron is contained in blood and in more than one hundred of enzymes.
Organoleptic indicators of the developed candied products were studied: aroma, colour, appearance, taste and structure. The assessment was made according to 5-point scale [14] [15] [16] . The obtained results are shown in profilographs (Fig. 5) .
According to organoleptic indicators the developed products are characterized as follows: appearance -cubes that are transparent at edges, not shrivelled, homogenous by size and shape, powdered with sugar powder and not sticking; consistencedense, not dry, roots are uniformly boiled, easy to cut, no crystallized sugar crumbs; taste -pleasant odour with the spice and aromatic raw material flavour; colour -ranging from light to dark hot-yellow (with celery), and pink (with parsnip), all mass is homogenous, transparent at cutting; taste -sweet-sour with spicy smack.
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Fig. 5. Organoleptic assessment of candied products
Results of the analysis for microbiological indicators of products made at once after production and after 3 months storage are indicative of compliance of the experimental specimen with the hygienic safety requirements. Results of the study are shown in Table 2 . 
